Involvement of JNKs and p38-MAPK/MSK1 pathways in H2O2-induced upregulation of heme oxygenase-1 mRNA in H9c2 cells.
One of the most important challenges that cardiomyocytes experience is an increase in the levels of reactive oxygen species (ROS), i.e., during ischemia, reperfusion as well as in the failing myocardium. HOX-1 has been found to protect cells and tissues against oxidative damage; therefore, we decided to study the signalling cascades involved in its transcriptional regulation. HOX-1 mRNA levels were found to be maximally induced after 6h of treatment with 200 microM H2O2 and remained elevated for at least 24h. Inhibition of JNKs, p38-MAPK and MSK1 pathways, by pharmacological inhibitors, reduced HOX-1 mRNA levels in H2O2-treated H9c2 cells. In parallel, we observed that all three subfamilies of the mitogen-activated protein kinases (MAPKs) attained their maximal phosphorylation levels at 5-15 min of H2O2 treatment, with mitogen- and stress-activated-protein kinase 1 (MSK1) also being maximally phosphorylated at 15 min. H2O2-induced MSK1 phosphorylation was completely abrogated in the presence of the selective p38-MAPK inhibitor SB203580. In an effort to define possible substrates of MSK1, we found that ATF2 as well as cJun phosphorylation were equally induced after 30 min and 60 min, respectively, a response inhibited by SP600125 (JNKs inhibitor) and H89 (MSK1 inhibitor), indicating the involvement of these kinases in the observed response. This finding was further substantiated with the detection of a potential signalling complex composed of either p-MSK1 and p-cJun or p-MSK1 and p-ATF2 (co-immunoprecipitation). ATF2 and cJun are known AP1 components. Given the presence of an AP-1 site in HOX-1 promoter region, the activity of AP1 transcription factor was examined. Electrophoretic mobility shift assays performed showed a maximal upregulation of AP1 binding activity after 60 min of H2O2 treatment, which was significantly inhibited by SP600125 and H89. Our results show for the first time the potential role of JNKs, p38-MAPK and MSK1 in the mechanism of transducing the oxidative stress-signal to HOX-1, possibly promoting cell survival and preserving homeostasis.